P}\"].SICS S;“ Qua/nlwm AN
LGC”'W’C S‘é’ m S"‘fmc-‘{"v"b Gﬁ* Qmmw Mec.l\qrn’cg

Wil oo mobluncticol tools of  Hlbet Poce cndd T apubrs in hond i ane v prpered o
oy ek te S o guahn Haeg. To gt hotd we bgn vk e postlates” s
gl ok in TR S Ji.) Qoulnqée/\ inkrpeetadum spechaf /05 Vid Bokr in o
¥ ke g0k The Qf%Aa&m ke proddin. Rrain, K Lonidodoin. 904 WIW\
Wy do Fo do ) Hoof wL e imporkd modh Ficekins a0 we will discribe.

W \\Co@mbbe,n j;n‘,'erprc]'aJ”bn/’? A S—rj— 0‘€ PO)?‘MJWLGJ. V"/VJ" p(QScril)e an oPer‘a'}'l"O\(\ﬂv/
p(“oOec{c,wQ OQV' ﬂ)recp.'c’li/\a_ dﬁ'& O‘&‘i‘co—mﬂ alf e/(Per[ﬁw‘j;

o Tk Stbe T ek of a gyt is a modematical ool fr calolating.
7 Fr“o(%bi/:d'a @# ou'l'c@meA ()Tg Q)(Pl“fhﬂ‘u:t. l—wa W }\mﬁ \m«‘x}m.ﬂ paisfua
(hcgrmqih;m o,gm}é £, Sasi?m} W re,(presa,j' s 4 Ueetr in Hi | b+ P

(Qa[/>5 selti € A

Nodes - © Such skdes are u&j \\Pcm-e 513?251” 0 be CenolmeJéJ LML Vi S

whr 1k have incomplile inkrmadon | ag we wil s
o |1 anf o(lzl/> are considred Yo be  mme bty b wraw%ﬁoﬂrog

e, pure by me ‘tags! i Hilkrt spaco. e -)aowu% cestrich spto o be
“ormafized " 0 <P(Pd=1. T skt is skl @ré,‘v’rﬂ? bp % an overdd
phose $: 1> = 9[P>

o Reladie Pl'ww (" an  eXpansSien 1 A baa»o ara  pof ne/ U‘
Ey Fela 1PD= LI+ Bl-p= | o<|e‘4)«|+>+!@)e“”ﬁl >

= l \ ']‘,7_)"* Ble“{)’-; Cl):cb’(_qgg
Nocmelshons  constrains  WKR+Ig2 =1 =B Pure skt Gueifed by 2 veal perameter

ue»wru%, in d=d mensimns :H’of reof P -%—l
3 Comp&x qu’l?Lu%z) —_— 1 VC,- PA’/"' _1_ ,@., ra v




e Obsr Va,@?@c: Eb—efa /'l‘fm{r)wi»n opcm(lm‘ i associaked widh a\‘PLU}s%@ oLStrVaM,/’ [.@.
Sbmzo%ﬂ'a ot~ aan éc meaguel. . _7@ l'nc,zw@ﬂ \Qm‘.liwr pAUS{C:vQ c&mqn"‘f‘l""ié VO"”’
CJ%.OQ Pbosfc.s Su(jow pos(vE&m, momen"'um) energy orhi‘/'mg anaq}ar mama’r\‘/—v‘/m,.

N gtes: oo pOsJuL)\{e s aten chaded in revece obsecunbls e Heom 42 operators.

M s ot strje g, ey. Howe 1o 10 Kerm, far D()‘-(a—}-ap o e A’U Ford
oo wezssrrnds we Can  As b Yoot mi%* say corrcsfom{’ to nonffermition operotos
G v il 520

¢ me ane /‘lonc()a.gd.‘cde O,bSera,gﬁes) -fM 69 \\SPM ﬁ'\SuL/r W)OW'nVL""’LU

N

A
’ N@asurenwjf’ Om+camwi m QIL?MA/”L& (.% 28 M’frﬂ/%‘% aferbt"‘or"ﬁaoresponj ‘lc) IpoS?{;Lz!ex
AN
VA, cam{mﬂ*“ ortcomes ocne < -ﬁna{ W a magsurement 6% A

N_Qﬁf Méﬁ measunem@nt c{pyﬂc«v“a-l-mses Gf)on’+ HicH Sbtcﬂ “5hurp” measvmzwﬂw‘ts, ad
we wldl Ses

® PY‘QLMLI"I'-'l“& O‘K mcﬁw CM_'_LO ne . _I—ZQ PPo})abi/{"“al BF Fu\mlm%q 8:%’4\
")eW Ou’l‘me IS“vaen b’O (}{2 \\BGM A /!

6’13 S"‘PPOS'Q_ [4> s a nonoQJmequa &}aeqt/cc’l'or‘ 0"( ﬁg\ w{M Qijer‘]/a—&ﬂ =
= Probability of kg 12" in @ measmenact of A s

//2 = }<Q|q)>lz M R and IQ|’> arfe V\orwﬁwc)()

Remember: [P0 =TIl ¥> = Zcla> =0 L= (g (ogume ¢ prof. alitet]

Node:  Beommso 95 shii ts normeligel, <H>= 2 lg[*=2F =1
: Tokd Probab‘/"'(] 74:”9"’9 outcomre = _4.

4 €] €hera

() T A b dopuacity elgenvechrs £ 1y>Y RS =gy a5
QMQ”*\ we  muet  Yrest J'{vém:{[’ situadims o(mfﬂ'«mm%— It VA appavmoLmA




Jﬂ@ !V';’(L OVtJ'fW v% 0‘7%4” QiJeanZ«u in a com,o(ﬂ/'@) s;f' rf Cam/mu(mb o/a—mp‘uvs
dﬁ_ Ofnigo.ajo 9%'«0_ 0%;5‘/{5&/ dm"\ we  mugd aﬂ Pf‘ob&bl‘/ﬂb—ﬂ o, % O&M

Sujfspa,«_q :

i IIED

':EF (]1( Q‘)WRJ‘M a,Zg Weagures 9Ke Cs?"‘\pa\% OJDStftre.}éw s V%L qu‘w.[Za Ca'mm"l‘fvﬁ Scf,
"(U\ /Ie\,b,c.. = }(G',é/c~/11b>’l

Nobe: T applcction of 4 Boy ik ic & “projecdue messeremty
-deejsm"’fe Cxd0" j_D Pf‘o\jechN‘ Aq=la><0\l

probbilty B = KIWR = [N = <H i B 1D = <) R 11D
— Def]&nemé Caga : dmaa P”O\Xtcjvf fﬁ = il ,um><u‘0l
probability R = Zkul [P = 2<¢ US> = ] B[4

m Pego{MJ’LM, Q({L |£.n+l+ enSureS Z\-@: .ﬂ :9 Fr‘abab[/lvg&a Swwm Ok) 1
d ~

Nie:  Nst all meatiremeBs  are ‘\Pnodeo]-}w.{' o S“v.za'v% proln»\b.lf{v[m‘va &;ﬁ
ML gtir—tmpn outcoma, — we regudire & f‘e.go/wd"é-m dfi \ (4% Iézw\‘}fv[v N derms @74
posishive Vf Opes atres {E/\q}, e ol GVMJJ‘WS L:/;?_O (no  egad re c(cjer\wﬂu,m).
T TE=1, #n Fu= <PIEIFS . T omet g
\quzaf Vhiagurema ™ 1S AW@&POVM(MA%@M}\WU
Nana © posiT re oO-ame welngd  reasune )

‘-T‘/m |'vr\‘:>or\§za7(~ 'Iﬁad'cqé nafure ¢ KtJ’ W&Jf’cﬂuo lannt 103 Pr‘ea(c'c'l,'eO(
JC'QA[”_;VQ%) e\en chd Pl—fv(;j_ Meqju—re,fne,nf QPPWM W|’M No Notdq, - T7¢ GM-I'(OMQ

S Wa/nc/v-fv\ Ofna’ we Can owZD a.rs'g-,\ Pmlnquliﬁeg do a—a—l—coww, §>mg k{ﬁ S-b."l'.’d.’rcﬁ
PV‘opard'u-o, AW W"\'Wz‘a/ %fm vf)eJmmicof Qxpressions




EXP«‘-’-OJQJ Vﬂ[‘{“ GZVM a f“oﬂwjov., \/am'a,/‘@ na’ wJL/L pmbqb}//flﬂ, ’EL
— _ ;aﬁ

VE{aﬁcm Kf_e%]aqwﬁwq?'z\\/ and 730L=(/L))}E\{’9j)

T=Ta<#I BRI = <¥ Talk JB> —<hlh19d> - Ay,
/o/; (;xpcc"'arl'}on vielno 74 A /4/\)

UnC’er‘["ffn"‘ha_f AA
Variance = DA™ = (Aﬁl> = <('Z‘<'_ <2‘*>>2>
B A =LA QAT+ LB B | AN = LAD — B

UflCer’a;r\wL/d = Img AA = <‘A'7\> - <'/Af\>z

Nte OA=D = [1D s 4, elgenshle of A

I-EE§eh):)uré Uq@,—h.;rl-a f\)e !a"'fm am;/ I;\CQMPQ-’-IL»QL Obﬁrwlrg/\).
Su‘opoo{ W l’wfv-e VLLu-o Olajeth/-xﬂw d"laf ﬁ{m’?" Comw\uzf— [_'/Af‘/@;, 760

:bﬁdﬂv’ éé@) not shee @W&tsdaﬁ u%wepfwﬁ $%GMWJ WS Ganno C

S‘tmul‘/‘aoeoqs/a Prec//'cf d(z erw o@ A SR é MM (_érvl’w\ﬁﬂ

Brmally: | ARAR > 3]<TA RD

A 1w =
(_Piﬁé [ot CJSA> Ag I (([? iﬁ:%lw> (Uﬁnorma/uép.v \/c:‘téorsj

D (AD =<B14T, <bED =< 14>
Vo, decording Yo S SCAW% inegual iy <¢|¢Q<¢|¢> PINECYEN
5 AN AR 2\<’LP|(/$ ~ch) (B-<) D= [<H(£[b4, 48] + 4 1 Lok 083 p>)*

(mqﬁ inaryg Paa.ll
= APARY > | CPIfph s8I 4 [<bIsh B3 [ > Z/r‘K“Jf'E A AB]W/‘
=4 K%/ [A A

g <




%namfcgl HDw‘ %w JAQ 51‘4?(7. €V0{v{ ad a VQvncJ'W\ oﬁ ‘]an? QVﬁ»nvlvm dﬁma L'd VLWU‘
/'S\lv'nd[a Aflerent ‘}W,w aré e Vo by,
- Dev]-v’mfm?}*«;o Vl‘”f*\é eVolutin - T+ we a{'; ot /e@rh ana%w oot Ho sk "7L

#a SJSJ'%’\} HHon e Ir 4 ﬁgvéfm/mg/ wr ) Yt dh Ao skt oﬁf[m dime  do
b okt ot o e e T e st s chind e, © S puss
w0 or oA q@ oA 5L7,<Lm J Hon wt ne;iher gain nor [sse  indormodnen ctbadt %% Sy

’:‘PIA acw %Q/L“W\/ a pure S,LZQ re mamg < Pure Sl

Pllet, ¢ ) [H 0> = [ Per0>

map {-c% 'é—/—"fb

Since  we neidher gawn  nor - imeM/ Ko thid prr'a/wb.‘/wy qg Mﬁ
Messpersdt gotoms s comerwed =2 || lfﬁb[—é-#@BH:i

& Pt [ Festo> = <Y Fﬁzf;to &) ﬁ(@ut},{) Yy =1

= M(t+t,t) musl be unitery

= AV\ [So/a‘t—ec/ S\‘jsva’m ﬁuo/u% (n D‘&/r\-(_ QCCoraﬁy\o v% q l_:{yng‘vv/? igy)

N> = O (t+t,, 1) [P EI>
No'l‘g: (%4 S r@versi&) le. lW(ﬂ)> = O_J-("_L‘f‘fo) ‘{?) /ﬁb/f’+t>>

- Non/fa@(mmfsﬁ Gvo/wL@ (Heqsw

We row come ¥o s most con using ond  Comendros pact 574 Wo@m
Hoooy) Wo " macgune portiels)  Somtlmer Fuoum ag 98V collapa ~f-
o want Lunchol  When e Vmargrere” 4 §(757’-e/m) e-j.wea%.p{»[-ﬂe
gromsd messsrt of an chserakle K, and we Ll o epnula @
edolily offfer He ttecomimst; e shls Vcolleyuss’ ot

e Corresporlom  Cigenvedn,




Co//a/”-ﬂ@; “r//cw.wre ﬁ'// M %W&) e.i%m,@,@ [a>
> = STcla>s = |a> . W probabiliy a2

Tho Ccllpar of Ho waie bonchn! is distinctly difbrend o Ho b,
el/olv&wn o({ an lS'o{otU[<o/ %3#74\; rf I~ IFTQVISL[Q m\ef _Sj—qu;}-;c [eu@/mh.;\
IS ho‘f' JQJ’WMM\S%’)’CB

The updite cli on e S, comdiband on o Hio measremadt Hcona o ﬁmﬁﬁ
be veribln :

o Per PEY> (=t just e ieccerent]

* Measwrewmut ves b o

o S, {ww&m‘eﬂa aflr H meqsurenad:

[Py = T, P> _ BB B B>
N Pl [Khwy] B 1Pw) B

JA)
IF 9" s a VlonJeJmerI eiéthaa-‘L} ’?a =/a5(q| ) //% = }@I“‘P),z

= I?(’f73>_- (a>d>‘| q;p(f<)> = &> W o an overall P%.,_,_Q
[<al Dy

T & ] o e bt sy b R it

e TP “a" is OQQ?«HQJL, and d4 0((\/"&( Conn M’U W‘“ﬁ d"SJ"’-'\éMﬂ:% VZK ok CO’”"“"L"#&
oL_?aer& J@Df‘ CommAz Witk i) 'K( |7}T> s Frf_)"c’J“’/wJD 45 SmJ;spo_b 744

-—TZQ \‘V"&%“@v\j” df Z, LA ,@‘)/ SLAMQZZU o fﬁo’u-—fpw ]ﬂ?)zz},}c\g
o M skt > i often kaswn as Ha C,GHC\‘IPAQ mUZ U o A
No oJ/[af WM e'péo'(’" AQA CoHinm.( ‘o wl(_r'l'fvca a/w/ QO"%A/»Q.Q Ww

clugaa .




Seme  moshris, r Vo g 7
We Am oo Kot M'—vn G"Zn.u-a L‘«a fuor a!!svl'in()('?ﬂ erv—cJ:JfaTlmrf &NA@\A
() D».«lumm_c%, ConTFmtrond l‘lE(t+t‘,,\> = L/‘/(f"rfa,f ) l‘ﬁ?("iﬂ)
Stk nchon of £
2
(f!) R&nz/o—rﬂ/ \\Cfnc..qp,o_m J“’V\/"l /i};(’f)> % [CQ vl \OI‘olmbr./l"LO fa\= /é/@(’{'<\>)

U'W(Qr W’&L ]"‘W Cl‘rcouwnSJ‘MCaA does J{E SL@Z eub/w acwra@»a 1o (:) vs. (11)?

Vo eldin () is d ohe wla e b o “measrenect” on ¢ gyshn. B ik
M ("’IJ*"”\C)ﬂL'—vY\S mstitude Weqsuensd, w-,,{ which  ane ‘\Clﬂ-c/ ?War'ollm/) 555lem " of~

PN,
I Closedd W {jSL-»n % spin imeagired L\‘]
CI:;:Awm spint o Wonafor T outsidde

Br lond fo Copon higen indepredekin) onswred o problom by drvicde fle wwrkl in¥

b goanbon el wn ) He Vchoicd wnld! A necssemid occurs when a fuandom sy
5 abserued Bﬂ x tchsial oy e Ve con e Bt Fo s it undednd,

i hoc, and reckep even inemsistot. M vht pect i Q@ miasirsin horin o sided "lotserad and
s o Lo capity B R o callpsr of M ibinchin T And f all phipicd phenoimen
e An dnre b uuarfum. heur o Y Doty A Mot i ovice Rom, b gued
lanommm ot Outside 0K lour of puedon  oddniis .

Fa sord by o sl Sgunnten brinly b s s o e quit pesas i exphrain
A A Burdudins of  quonbor muchanics. B olrly, tho brankry canadt be slorp
and dotos we Shodl o bl b 20 clasial Phpis Vemge o an et bl
e of quandecn redonics Csimler do howr Gilleos ity dallows @ a boid gfe Einsdein
specicl reletivdg), we com  fait fon debgminsbi Vo shelb cvoldm.




WAt s cgllgfma‘?
Isdchoﬂer.eof/nw,orow? ’]Z&aﬁoeod&a% we Aarve so hr nst Gr»_,«%
dhgd . Whit & e et IVT T5 it « phpicd g, [ o4 v on o shiy,

o ewmn Sorbliny s chabnt ah G et of Sy MIomipedic Lell? T D s o phpind
“J@D"ﬂu\)& Co[lt\f-/e wwﬁbaar%uaﬂww,wlmwh«aﬂ&vt& deserhe %
WW% A ocewrs.

Bt ket is o alkonabie” T8 1 i5 0 Splppent Moy crichy in Me verld, whot s
T A vmoden prrspeckie i Mok S Guarfewn sk 5 a sdte of Froulde i, # s
a ﬂ/dcripJ—u}h orre whid- ve Fres dodt K Syshm Whr, we learn §ovne¢%~?, we.  updds
our skt of ﬁmu?g‘ Woo 5 kwown 0 L Bagerian pPerspeckin, "ﬂo/,awa;«?_ Ha
qu,eﬁ‘w %ofo of f’foj?‘réll")‘:)‘ for o B"(:Je_?}ah, ﬁo/ﬂaéf’rb‘v ) "a/eaw f belred” (-ﬂe./
Subjeckirt enbbae , Ky H  obpihe hto hdt K wd). B, om oty v a suhand
P{“”J”’ S, ow Sho upa(ajﬁ o~ proba'c:f/*'ﬂlj QS“SESM Whn o 7“""” N— imcrvmlu‘w\,

Fc)" Q(o«v-{"e&/ s‘«ppoa.L we Aam a  Coin ) }:»91' + IS Co-v-'vrw(. S-ruu cdou Oam"} /‘"M‘
M«adﬁ«?, o wm-@{ assign o S0—-50 prok—ré{/[/\& bo- 4 coun b{-U A‘_Q—L.,)a dopdy
boep il . Bt F K coin is uncowed , ond we lem Fis heads | Mp e odd

upddi «  probab by assignmd b Py <4, P =0

254

Aot =fit=2 Plio =41 frg =0

More 694\”“%/ G\CCof‘c?{"'\a_ o gQU_QS) VPM/@) l'-rZ W GS_Y/jh
CA \\(PI’EOV‘ WOL@‘AII[?N P(X) “]D pe. J—rw} d’(m ;’-ﬂ Wt }ew
Q%Ul_ g' IS VL(-U\'( WX ww«./‘ljl' uloo(qth V% Jﬁe \\WOSUL’V:{ ,Or‘a}%fjﬁ../u&'/
epo{ ) = Plylx) PG&)
Prob of X given Y F(fﬂ




%}(‘rm o%ﬂa, t‘f V% Q/JZI cq/ Jﬁ Sv‘ail" IS /'.ﬂ-r’z/ It G?S.f‘f}/v\ )Orolla’:n'/-ka Gf AM,LJ
')C' ih 9 p’oJecﬂw mmg,wz_.wj aC'Cow(za & I Rorn rady ir&f): <§n|'€\@~\> T

we dp a projechve  vrGSImat oondd 'QN/U) HEn  we st updste K L g

(aidpat skt 1P ? | g2
G fnd ) - ||ﬁ” o

+ (x o) = <Tul B [T = <TlBA, BB
Fuse & lg) g et FEIRITS « ()

o o b of  Byes rule. , eshichd b projechie vressiomnZs . We will ses EF
it |t Juat lhe /) B‘“}@ rnte 44/ msvie ethl FoVM s on palild  macswent

TN "MQ Co““*PA.R c-ﬁ JZQ wWeue vﬁmo"-..,v\ Juﬂ‘ Q’TjES;M o\pp(,v‘-u»a o{ﬁ C.L‘SS;CJ ProL‘lL.LS
dﬁrrf,,? This wnt He At 573»») %Lm o ki, ho oﬁlum c.MfZZL/O /M

doo seiil  probebilhy .

4 QAW ‘\lanzaJ-L,;—,\” orv ‘Mcom,o«*“i—e
S.A.fr»au Cﬁ/ @] 5’50 (dﬂ‘o ove inco m/wz,% oLSeVVcJ’CgJ guFfO‘SC )'4’) 1S &n
S B b Qw uncwkindy of IR Vel of A

2{2,4,51«:&_, 0‘(— é/ [Z/)>=)é>
we wll o s 2o OB=0. Now becawr [AA)#O , 12D s not guedl om 2t

of Ao wll = 1bd> =2alay. IF we pow prdom a projecdive neasurcn It Z 4
e wll ondocky hnd o' i probfdts po=IGE Cor ety if A5 2o
2w, A0 bt we here [t inmari o B. T is, & we nowr masine B
e gt & randrn resiE) ad we o ) gue Y jprobedild of Gn ewicome.

/> IS Comp% hénM WWM éw\\hﬁ /\'\A’Mchﬁ»\ bt ome obsev-vafle
MWWM%/MMM@M%O%.%IS%@##%

umwvlw«\v[v principle .

N

obse\rlfij‘gc N

e |oc0 Yka@«,pm

T de wonph of Wo coin, b v ok we bhear B prebubildy cnd sk g L—nﬁv.{:.é,(.“
Whor we assion a prosabi i didlet Bon 1o O & hads vs. ik, A is becauas

We. Grt missing Conpl Az indrmadin. . Bt ue belor «ﬁmaJ—% o it wnde, e Coye




We J“Jdm‘* Lﬂw Tt l"’{‘m Ue UG KL Chin ) e S A"CLW
om0 and Vo of Fmouledep ) Bk oo wll ol 50, I Gussrhen el s
Abferet: Whn we db o missisnst @ Fod s skiome, we onndt™ Sy Sab # velun
wno Glirgy “Hoel! locslly do gstin, and we just discovered ulet s hideln” home v
Qe sstanin 5 incompetith ikl locch hiddon varihts . Fio ic ont f He Shargesr
resc,%}og%,/ leaves o Gresiny o Shaws .

TP G S are Seles f bnowcdehe”  hrodde oloik AL B ol hwnilh, oht

a lact reclodr Vala . We g dvarq,o(% ik Have issips. Te gajp_:.(h 2erspchie
5 o Vot~ wid 5 rools Auc oA OVH, fnided 5 Ko gy of Gl Guas,

o O«Mrw«*{? Canried  fpruereh lo'a. bwo dprrmsr ) fovp wambirc Chris Fods

Rucdiser Schact oy with Docid Hormin. Voo byl of Hoslt i

)m\ow ad “%b.’sw“ (()vonoo-m—o/ CU&E&"M), [Lr “?/uql—u.w, qucs,’%fsm."

Pfﬁaﬂﬂlzzw, S S & ﬁ»-mlu—m «wa:] s a “Nmely J’<2w‘7” T4 reguary @
it’\af‘eo‘fc,j“ setside of AseH 9o Saug "and nows Some e A A AW"" "o He
slte callapse. Lo & Sladod Copahosan  indecprohtn, of Bokvy i i

)'4( CW V’wkr‘imj /5 wﬁov.‘& d ap;v,'slylv /:’na. ’VQ CW WVO
Do & Smelt —m.?fs/lt}\{*%—]zyy/\ world.  Tn ﬁb:sm e obserrer s "mek ! o
Consciousneas is cukside e dlescripho~ of sScienea  jbeld.

Frawpf. St @lack
O/u 0{ 0‘(1 mo st ‘Qm:'{(k-f Scenenvd ‘Qf }MP% a %M Mentisn. IS J(z S\J"—»"n»— GZ'W/&«L
APWQL,,, T_A’is O(ev,‘ce i€ 0‘3;?7\4,/ C,D- Meagnt M.& 'or{lw“-;’“ a}/ fin alms Sov Jff‘ecf;m,

g‘.‘lw Q'F(LMS‘ " q CC"//O""Q\LJ
Lea.,w‘ are S"U,f"‘ ’M"om‘jl! A

a f‘ej‘}tm wi th @n }nl\omo\jcn-eous

ﬁ ‘ecﬁj W'Lé-l W\Qd‘/ﬂl"l‘uozc AM a
j'Q$l‘m# 0\[0\43 A axs (w: (’u-aﬂ ?é_)




ﬂf‘aopud' paﬁ/ exerts a dhrco %i mag I S o A accm-l,.? b K
fesr Lol in chasicd  pliecis @D - 508

T o has ok momedt ot b W i of W b

4, E 7 Bob om ek
U 2dm, C
IS new” @ O’ovra]'hf‘ (PLH_?{(J pwwl-‘-vu OLS‘wVJZ_) . TJ@-« T? ac g9

(st u«il—;)

B &

> =M O2%

Sthcr Ha Ciﬂenmﬁw 06_ 01& g fi) :l’(u-e art  tur ,oarsw% aﬂm S}OM up adrng
are aL#‘kuL./ “yo Mv{ Cpin A adrws  ore v‘{tp—(ecu ”{ow—m) Icao/fv\J B 4 SE/M»’C.JV')\

(o is [l o gy e

Au M YT
3?' b i 0‘pr)

oVew | co-s0
2/ dpn

I'D e PM+ A4 SCrean 'P@f‘ t,ku% O\W‘Ma/ e w*t'.w Sen “_'\/'D V'?Sr&'fo/ ffa‘l’f ) v K
~T97, 1 spin up amd 50 7, in Spin dewrn  Sine A, Spm o—\daf M oo

L=y i\ r%‘,{am h

- a 2 g
"y .[r-‘.' RO b 5
DA AN P £ Bl
- \

ova




:E TZM: a FrciJ@J_;fe W]@Q_("Lm—émn._y\"'? \’\/ﬁ”) Ueg ard wo. 17-& Pf

06 /a«% m e ot or e ol s ’i/ Lot ) ofte My imeasaremat
He Glrms are absorbe) nd M Soeen and Mémw.’% racd. We Caon't imeagurs
e Spin QJQ:V«V

QNMD Clowey o @ pro c e v @ore mandt b/acL.'U Bry @% Y, pa s

Now‘) i A 5oz ?fokalj;fsa% e s i K Uppr pa% are delnlele | A
Spr-up G/MJ 2 [+, OF coran He ouer p<i Glons ore GLJSm-LcJ/ o
¥ hot ol K L por‘crx/{th, Nong%@, L we meegny Ko afrms in
Ho apper prtt egain, e art gumreded o s Koo rrdt ) JD;
O’\/‘\/J ong /)’a/m emtre




Now-) JJ Jﬁ maosurt G‘chf‘? E)f Sb«fiﬂﬁoa_q (wz% S“me() W\a?/m];>
we Con FQCOmZO{V\Q TK_Z M ajculn, /4&' Qf('scMSS‘Q/f ™ “Jz OQ(S7L
clm/ %@.Q J-W\G Elewn.ﬁ M—LM I'w-L&rnva"eV

ani
o, et ¢

S
/N)C%OOOOUL’)_7(> C)®L77\JOOOO H’ZS (owz lleo-wn d—»-T3
C ///\/

o Jou;)@d‘
/77|

A“Iuw{c Mirvar
e ’Moa% H Cpins prss o‘fr,f% e Fest SG Avicr
C\»ZQ Corn (W G,w-e\ Vewain 1 cshererd ?MM
S‘upefpog,;w,\. 'ﬂm L K{ Mezguren X wzo noet M

n o g mea.s'urtw«eﬂf, “‘%L POS‘sa‘B'JﬁL\a o-g f’\‘)‘fvc—«-emcg [DCJ’WU—/\ Jl%'«f ﬂtlvl‘fﬂa-’(ww
S /os’f' — o—yvzao-w Ol[o‘wnw[»’v-( IS “Qali},d,“ m dchey  om Bl s Cawu/f ?ﬁ
e ‘\CJQSS;C&( Measiring dvie?  Ore [dre of sk o oga\/fcg i« Yot "cbirence
Ce H {)ass}L{(LO df S&av\j indorQrensg) bte[vr@n Yy f{foedt Q[J-—MmL(m S Jost:

m procasg 1S C»w q%cg'zlf&ncé (v andl s% Mo in more  dotad ’mlvr} %4
prowess s a/o:eﬂo rebofe] - %.‘[.‘Eraﬁw in dazeid ,M/ﬂ;u;_o. The MiCroSTgXe_
L,,M q—f C/Mmj pﬁzw ore  veverchl  but Z, W)aaroS‘cafuk [W one {freuefle@‘
Bhr's dassicod Meastu iny Aevica is "Vnacrox%' Glassicel] in Ho Sens, HF
"fre\refg'.'% records Ko vigaaucemed sctcons.  Suck irreversilé &AW can
E@ Sean v% O 150 Q%—e%\ VO‘O‘W\ miCrosTopIC ﬁ,moﬁwn ek rnies ) 57'»nila»r o v
e Qp—\Mw HKivwd  rodn  Can arise e%ﬁw{j i cw e Roniis.
geiee, such o oy ot il vendommes wnbes & s hiddin. T
Orige "f randprnsas in cﬁww phpcs  Yemaind e 0&0/’5@‘ Mvsi\@




1

-NOV\Pf“O\Jév\LAM T Ty o
F“V\wMU/ e{j Set M C)’[JI Pl’oba I‘a, 0% Somg  wasgurtme mﬂww V\o;{)_

o{escﬁ‘:ma/ b?, pfcoec lon ogufmv%vg Sa‘,)[ngg ? o SCcreon S p/w_wq o Clse Jdo
&, S-G MW“/M.\‘-O/ At Ha Juo beams ore nét “vesolied”

, K‘fz\m ,’)emLJ VIR ZS
Somyp O\/c_r[o\)o

TE e wardtol o debvmime whetls ) adon s HY>  or [ =D
we Qa-uﬂ ‘p4 "'WD Gﬂm?f 1y 37) #a, meaSured O{ﬂﬁr\gm+'m/ m’\ﬂ(
ASsoc: aﬁ ong G?ww-«m E: ﬂ/w/ (sz o%gw E_ SUC//% W

Pl = U E |1

o’ ~
% d)(?wo\lmf E. a‘/w/ E_ We/\ ot OV(MOﬁ(ML—Q — :Méj OV"-r'/q/O‘
Some Fmso  our QSS\W 1:—4- ) ) E |-
‘\/Jlll IQQ ‘[V\Cdf(ed, W 1S o wwa\gw 1. Cd\nd\fa_§'+

Fl@ A PrO.GCJ-"H’ Me (‘S‘W) W ansS way c,_.h 4}0 \N M@g/é{’, ’//

AV\ Q)(a,w\,p/@ POVM
'/?{- = O.CZ'S_ H‘i><"’%‘ + O-OS— J—é>(—z-\
= Q05 [t | + 0,95 -0

ar POVM s A il UT condidnce, H & atom leads
' CKJ ‘I‘ I’Iu,m_f IH ’S S’F}n~c4}a @, 0 Z 9 éuﬂ“ w/ﬁ ‘)—7 C/qhu
’/' W) §Fn ”/OWV\ [Qnd/ \VAId) \re/r‘So\) _ZS tS mo+ o PraJecJ-ve Mec»fufemj‘




